ABSTRACT: A short, convenient, and scalable protocol for We find that the undesired hydroxylation byproducts, typically obtained in aqueous conditions, are completely suppressed by 16 addition of a stoichiometric amount of acetone during the oxidation step allowing for selective formation of 7,8-dihalo-2,2- 
The condensation of acetone on o-phenylenediamine to form 111 2,2-dimethyl-2,3-dihydro-1H-benzo [d] imidazole is known to 112 have very fast kinetics under mild acid catalysis. 40 Therefore, it 113 is likely that under the strongly acidic conditions used in the 114 present work, the starting 4,5-dihalo-1,2-diaminobenzenes 115 equilibrate with the corresponding 5,6-dihalo-2,2-dimethyl-116 2,3-dihydro-1H-benzo[d]imidazole derivatives. In the latter 117 derivatives, the inclusion of the two amino groups in a five Similar trends apply to the fluorinated and brominated series 236 (see SI for the full spectra). A more substantial variation of the 237 extinction coefficients is observed after the methylation of the 238 amine substituents in the latter series. Across the phenazine 239 spectra, a systematic blue shift is noticeable on going from the 240 fluorinated derivatives to the chlorinated and brominated 241 analogues (Table 1) . This is consistent with the slightly greater Calculations performed at the CAM-B3LYP42/6-31G(d,p) level of theory using Gaussian09.
e Excitation at 300 nm, under aerobic conditions; sample OD was adjusted to 0.049 using rhodamine-6G as the reference (Φ fluor Rhodamine-6G ∼ 0.95); spectra collected in absolute ethanol at room temperature.
f Measured in dichloromethane using 0.1 M tetra-nbutylammonium hexafluorophosphate as supporting electrolyte, using platinum as working and counter electrodes and ferrocene (Fc) as the internal reference, with E 1/2 (Fc + /Fc) = 0.72 V vs NHE. n.d. = not determined. 48 Deviations, when comparing the E 0−0 energies of the 280 cyclized systems, might be due to the lack of specific solvent− 281 solute interactions, including hydrogen bonds in ethanol. An 282 extended computational analysis of the photophysical proper-283 ties of phenazine derivatives, including more detailed solvents 284 effects, will be the topic of a forthcoming report. 285 Finally, the electrochemical properties of 4a−c, 5b, and 6b 286 were investigated in dichloromethane with 0.1 M tetra-n- 287 Scale-up Synthesis of 7,8-Dichloro-2,2-dimethyl-2,3-dihy-405 dro-1H-imidazo[4,5-b]phenazines 3b. 4,5-Dichloro-1,2-diamino 406 benzene (1.068 g, 6 mmol, 1 equiv) was sonicated for 2 min in 1.33 407 M HCl (60 mL). Acetone (444 μL, 351 mg, 6 mmol, 1 equiv) was 408 added, and the mixture was stirred at room temperature for 10 min. A 409 solution of iron trichloride hexahydrate (3.32 g, 12.3 mmol, 2.05 410 equiv) in 8 mL of water was added, and the mixture was stirred at 411 room temperature in the dark for 8 h. The mixture was then treated as 412 described in GP1, with the appropriate quantity of solvents and 413 reagents (scaled up six times). Yield: 0.68 g, 2.13 mmol, 71%.
414
General Procedure 2 (GP2) for the Synthesis of Compounds 415 1a−c. 7,8-Halo-2,2-dimethyl-2,3-dihydro-1H-imidazo[4,5-b]-416 phenazine 3 (0.1 mmol) was suspended in methanol (15 mL), and 417 the suspension was purged with nitrogen for 10 min. A solution of 418 sodium dithionite (0.4 mmol, 4 equiv) dissolved in nitrogen-purged 419 water (purging time: 10 min; 15 mL) was added slowly to the 420 suspension, and the mixture was stirred under nitrogen at room 421 temperature in the dark. The reaction was followed by TLC analysis 422 (SiO 2 , EtOAc). When all the starting material was converted, the 423 mixture was poured into brine (100 mL) and aqueous sodium 424 bicarbonate (5%, 10 mL) was added. The aqueous phase was extracted 425 with EtOAc (2 × 50 mL). The combined organic layers were dried 426 over sodium sulfate, filtered, and the solvent was evaporated. The 427 crude material was filtered over a silica short plug (SiO 2 , 5% MeOH in 428 EtOAc). Precipitation from CH 2 Cl 2 −10% MeOH/Hexanes yield the 429 desired product as a light yellow solid. 7,8-Dichloro-1,2-diaminophenazine 1b. GP2 was carried out 444 using the following quantities of reagents and solvents: 7,8-dichloro-445 2,2-dimethyl-2,3-dihydro-1H-imidazo[4,5-b]phenazine 3b (32 mg, 0.1 446 mmol), Na 2 S 2 O 4 (70 mg, 0.4 mmol), MeOH (15 mL), and water (15 447 mL). Full conversion of the starting material was observed after 4 h. 448 The desired compound was obtained as a light yellow powder. Yield: 449 In the case of the difluoro derivatives, the starting material was 757 highly soluble, and the reaction mixture was fully homogeneous. 
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